A myxosarcoma that arose spontaneously in the ilia1 region of a young male Rhesus monkey grew rapidly and invaded and lysed the pelvic bones. It consisted of large pleomorphic cells, with single or multiple nuclei and dilated rough endoplasmic reticulum, in abundant intercellular matrix.
Results

Radiology
Radiographs showed a roughly circular mass, about 7 cm in diameter, in the center of the shaft of the ilium. The mass had a trabecular appearance, owing to variation in radiodensity. Most of the ilia1 shaft and cranial aspects of the acetabulum and femoral head were replaced by the neoplasm. There was extensive swelling of the soft tissues of the right hip and thigh. Increase in size of the neoplasm was evident from radiographs taken 1 and 2 weeks later. In the last radiograph, the acetabulum and head of the femur were obliterated. An angiographic study (Renografin-76@, E. R. Squibb & Sons, Princeton, N. J.) showed an extensive network of small, tortuous vessels throughout the mass. Thoracic radiographs did not reveal evidence of metastasis to the lungs.
Gross Findings
The carcass was thin and moderately dehydrated. Both legs, the prepuce and scrotum were swollen, owing to diffuse subcutaneous edema. The fascia of the right hip and thigh were intact, but distended, over the tumor. Reflection of fascia showed a nodular tan-pink mass about 15 cm in its greatest dimension. It encompassed the right ilium, ischium and proximal half of the femur and reduced the pelvic canal to 1 cm in width. Part of the mass protruded 3 cm ventrally on the right side of the pubic symphysis. It consisted of soft, friable and moist tissue through which small, grey-white foci were scattered. Small, bony remnants were present in the central part. A 1-cm convex disc, devoid of ligamentous attachments and medial to the greater trochanter, was the only identifiable remnant of the femoral head. Neoplastic tissue had replaced the right acetabulum, the entire shaft of the right ilium, and the anterior half of the right ischium. There was no evidence of metastasis to distant organs.
Microscopic Findings
Six-micron sections were made of formalin-fixed, paraffin-embedded tissues taken from several areas of the tumor. All sections were stained with hematoxylin and eosin (HE) [9] .
The predominant feature of the tumor in HE-stained sections was the presence of large cells up to 20 pm in diameter. These cells were of various shapes, including round, pyriform, stellate, rectangular and spindle forms ( fig. 1 , inset). Cytoplasm was abundant, deeply eosinophilic, had a slightly reticular appearance and occasionally contained small globoid vacuoles. Nuclei were vesiculate, and each contained a large basophilic nucleolus. Frequently there were two or three nuclei in one cell. Most high-power fields contained one or more mitotic figures. Cellular population was moderately dense in some areas, but there were no sheets of cells. Instead, the neoplastic cells appeared to be suspended in a pale, eosinophilic, slightly fibrillar intercellular matrix. Neutrophils were numerous in some fields.
Thin-walled blood vessels, lined by swollen endothelial cells, were plentiful throughout the neoplasm. Dense collagenous tissue, possibly remnants of muscle fascia and periosteum, encased the neoplastic tissue and in many areas subdivided deeper parts into lobules. Decalcified tissue from the mid-ilia1 region ( fig. 1 ) contained neoplastic tissue that had invaded and separated spicules of lamellar and cancellous bone. A fan-shaped zone of periosteal exostosis surrounded about one third of the femoral diaphysis. This exostosis, at the juncture of the upper and middle thirds of the shaft, was adjacent to closely applied neoplastic tissue.
In the quadriceps femoris muscle, numerous compressed, palely stained skeletal muscle fibers were mixed with others that were deeply eosinophilic and contained multiple nuclei. A few multinucleate skeletal muscle fibers were present in the collagenous tissue layer that surrounded the neoplastic mass.
Cytoplasm of the neoplastic cells was strongly positive by the periodic acid-Schiff (PAS) reaction. This PAS reactivity remained after diastase diges- tion. With alcian blue, the intercellular matrix was pale blue, and intercellular fibers and cytoplasm of some neoplastic cells were blue-violet. Phosphotungstic acid-hematoxylin (PTAH) enhanced the reticular appearance of the cytoplasm, but no striations were evident. With Masson's trichrome stain, cytoplasm of the neoplastic cells was dark red and the intercellular fibers were blue. Very few fibers were seen with Wilder's reticulum stain. A diagnosis of myxosarcoma was made.
Electron Microscopy
The formalin-fixed tissue was washed, treated with 1 % osmium tetroxide, dehydrated in graded alcohols, and embedded in epon 812. Sections were stained with uranyl acetate and lead citrate and examined in a JEM lOOB electron microscope.
The tumor consisted of clear stroma that contained collagen fibers, blood vessels, polymorphonuclear leukocytes and cells with prominent endoplasmic reticulum. These cells were often solitary, in aggregates, or next to blood vessels ( fig. 2) . Although most were ovoid there was some pleomorphism. The plasma membrane was generally smooth, but occasionally modified into
Discussion
Based on the shape of the cells, their staining characteristics, and abundant mucinous intercellular matrix, a diagnosis of myxosarcoma seemed justifiable. Some of the rectangular cells resembled rhabdomyoblasts, therefore rhabdomyosarcoma was considered. At the Armed Forces Institute of Pathology a diagnosis of myxoid variant of fibrosarcoma was made. Ultrastructural morphology was somewhat similar to that in a fibrosarcoma from a Rhesus monkey [ 121. Intracellular vacuoles and intercellular matrix were more abundant, but collagen fibrils were less abundant in the myxosarcoma reported here than in the fibrosarcoma.
The origin of the neoplastic cells was not known. The collagen fibrils and structures resembling junctional complexes strikingly resemble those in an endothelial myxoma from a human patient [6] . Unfortunately, lack of properly fixed material from our case precluded resolution of the true nature of the electron-dense membrane structures. There is also a similarity between cardiac myxoma cells and endothelial cells. Radiologic and histologic findings suggested origin within, or close to, the shaft of the ilium. Reports of neoplasms associated with the skeleton of Rhesus monkeys have included osteogenic sarcoma [4, 7, 131, hemangioendothelioma [5], and unspecified sarcomas [7] . Connective tissue tumors reported from other sites are leiomyoma [l] and fibroma [3, 81.
Although C-type viral particles were seen in a fibrosarcoma from a woolly monkey (Lugothrix sp.) [ 1 I], we could not show that a virus caused this myxosarcoma.
Experience in our colony has substantiated the low frequency of spontaneous neoplasms in Rhesus monkeys. In necropsies of 1292 young (usually 3-5 years old) monkeys over 5 % years, only three neoplasms were found: a sclerosing hemangioma of the thigh [2], leiomyosarcoma of the finger [lo] and myxosarcoma of the hip. It seems that this low prevalence can be attributed in part to the fact that few of these monkeys are allowed to reach old age. True prevalence of, and susceptibility to, neoplasia should become apparent as more breeding colonies of this species are established and long-term data are accumulated.
